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Abstract of JP2002255524 

PROBLEM TO BE SOLVED: To provide a method and an 
apparatus for producing a carbonaceous material to be able to 
generate efficiently single-layered carbon nanotube with high 
purity. SOLUTION: The apparatus 1 for producing the 
carbonaceous material is equipped with a tube reactor 1 1 and 
a gas feeding part. An anode 13 and a cathode 14 composing 
an arc discharge part and a catcher 23 to catch the generated 
carbonaceous material are set in the tube reactor 1 1. An RF 
heater 24 is set at the position where the catcher 23 is set and 
at the periphery of the tube reactor 1 1 . On the method for 
producing the carbonaceous material, the carbonaceous 
material generated at the arc discharge part is transferred to 
the catcher 23 by a gas fed from the gas feeding part to the 
tube reactor 1 1 and heat-treated by the RF heater 24 without 
being exposed with atmospheric air in the catcher 23. The 
removal of impurities and the growth of the single- layered 
carbon nanotube are accelerated. 
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3(7)^wi>z^^ix^x^i,z. mmmzT-^ii(.mmzsR 

[ 0 0 5 7 3 X. T-;7:ft«SP$-3i#'-Cffl«ls2 3<^m. 

mtx-mmui lEt^-^-ti^sTta^, siewi i^s: 

a^2 3 i: eora«sfi5« 1 1 (T^nmmm^^z^ ^Ltz 
mkmtmimmLxLt.o(r>^m}m<':i ti^x^. 
< fflss 2 3 \,zx^'mmiwmti> z t t^x 

[ 0 0 5 8 3 X, mm^2 3(7)m.m(r)imiz}5\,^x:^ 
051 iGi;^:^Ti30. mm^2 3(^mmimii>A':^ 

mwmm^ 2 3 izmm^ti-ri>z=m lxl^o cri^m 

:hm<::ti!fix^i>. 

[00593 <xiz. m.mii~^^y'i-y^=.~'fm(r>mM 
mifA<nm^-)j^i,z-:>\,\xum-h. mM>&M^<^m& 

[00 603 iKt-. ry-Hl 3, ;4'y-H 1 4S^ltt^ 
Mill^lAtiHi 1 6 . Stl^tt 1 5 (^-e-ix-Pii-b •/ h 

— fi. 1 0 - 1 PamTfcKS?i^-r 

-e-UT. Risi'i irt^tc. m^^^^'^m^m- 
t:.w^^itvx^m^^xi:m^i,. sie«i if*jS: 

*<76 6. 7kPa (500Torr) tC-TI). -e<?)^, 

1 n\>z:ff:x<rtmix^^\^^^^ . ?M^;y:^4'cofi4jei;^fx 
<OJt45«. fi4ii;«?x*S5 0wt%T*)'&, CiOS. sie 

1 1 n<r)mmims 6.7k p at^jta. t-^'«c 

«$-^fa^lSI<i3 0^i-iaT'&S. #fc*& 



* 
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[006 1] T-^^mmmi Ltzmz. Rim 1 1 (*i 

1 0 - I P afeiTicSS5l^ 
2 3fcJ:-?Tflni$n/c^««^$:. RFb-^'-2 
4lcJ;oTJlB^-f }!lll#ftiS«, ^^{i, 1 1 OO'CC 

[ 0 0 6 2 3 act, *f6BJl; j; |,iJJ^^«^£7)a!Ji*:a 

[00 633 2is^BH 1 {i, *iiifeo}^®{c i ^m^mt 

4. 2%, Y=l. 0%. C = 94. SJST***:!^^/-^ 

f-^ 10-1 P aJilTi3^Sg|# L/SMtCH 
eXf;^5r^ALTRja51Sl ll*)<0^^6 6. 7kPa 

ry-F 1 3 . av~y 1 4<7)M«fiiratc i 5 o a 

®Bi|BI<?)mfi3fo&U 5—5 0 VC:&-S J: ^ icfil 
[ 0 0 6 4 3 fil-o T . 2|s:|6Ba i Tt,*^B^«llttcO}^® 
0-1 PaWT(C«J*t. RFt-:J'-2 43&»^>0^^ 

»fc:<t »)«SS«S2 3 1 1 0 0*C4-c#ifiU. 3 o^J-ia 

[00 653 *fiBa2ti. Rsmi ip^imiiHe^ 

XiO^a^r^^O . 5 L(c L)^v:A^ . ^WM 1 
a. mSgStc2 0 0A<55iSaa[SM$-JDx.;t^t:K?|t. * 

iiHBi iw^vtc^n-tm-cTi^mzx 'omm^tit^. 

RFb-:J'-2 4*»^<?DWS&fc:J:0«ffiS2 3 
Sri 1 OCC^TffSLBO^SSRft^tj^iSrK^lt. * 

[0 0 66 3 2|s:«B35Ji, ry-HlgffiS:. ^SSi^f: 
^Si:*»^.^Offl^*<Co=l. 2%, Ni = l. 2 



C = 9 7. 6%T-*)S3>'4<'i^'-y hoy Ki: tJt^ 
liU'Mi. *56BHl^SJtLJt^i:ll-(^)*mcJ:0Si 

mti)>is^*}MMj!l^Co=l. 2%. Ni = l. 2%, 
C = 97. 6%T*5 3i^JK>''-y hU/Hi: I,. T-^' 

»5^rtf66. 7kPai:Ln:ii'C, RFt-^'- 

2 4*>^><0i«S^(CJ: 0*iaSs2 3 S: II 0 O'C^ T# 
fflL,3 04i-ra«i$L:t^Sr[*#. ^^mi^m&Ltz^ 

[00671 im(^\ 1 {±, «®S2 3±tcJt«tit^ 

ffl«*«Co = l. 2%. Ni = l. 2%> C = 97. 6 
tA:M3gM«^ej«:. ?»i9mi:niyriz^VSLLt:^^m 

# . 1 imMtfz^tm-<7)^mzj: *)m&$ 

[00 681 *^HJl~4&l/Jttg^Jl *%035, 

c:*i^>2|s:S6BBl-6, ibiKWIls 2izX*)^^ti 

tzmmmmi:. ^Mm^vrmmizmfxmmLfz, m 

y r i s 1 TGA^-fflV^fff ofc, ^^fffltSSS-T 

/PS-hSgVN'ytC-fe-y F L, m^30m\ co^MX'^mii 
»S:aS[t^:**^>, #ia2a^SrteiJ-5'Ci: LT 1 0 5'Ct 

Lfz. mtfXm-^^^^S'Cb LX9Q O'CtXHU 

^Lfe. 10 5x;-c 1 mjsim^vfzm<r>mmi:^i. l 

X, ^comnwi^-^xi^'ytit^c^mascit^BmL 

[00691 USSr^To/^teS. *5|H^ 1 iji 

7. 5wt%. 3(s:^BB2*«6. 4 w t % . sfs^Bj 3 
4. 8wt%. 2js:f6BH4*i2 0. 1 wt Jt«e0y 1 
30. 2wt%-C*-5;t. X. *IS6BJ5*«1 . 3wt 
%. :^%mei)<5. Owt%. J:b«?0iJ2A«l 1. 2wt 
%Vhr>f^. *%Hai~4i:it«!««li:<Oji:IStC*5V^T 
t, 2fsf6Bj5, 6tifc^2i:coJt«Jlci3^^Tt, 

f82 3 (cfflS$tt^^«S«^^lraS«!!^-r S t J: 

X, ^^1. 2. 3f:*^B^4i: 
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[0 0 70] X. ^m^i. ibwiwucour^v^-^j)- 

^-attx^^-ytzt^^, 124. 0 5 tc^ Sill. J: ate, 
V>-fillC-3V^t t>#JB*— yc'DB r e a 
thing mo del:J:Sb°— ^'}<?il 80 cm- 1 # 

fc. 04<O*-*>'#e;i&— d^y-^y^A— ycOB r e a t 
ing modetCiitJCf -?.f-i?*^^<aixTi5'9. 

[00711 -:*r, *f|Bji , VcMmimz, ^^Wktz 

h T'^fUy r j^-dtXl i&D.'O'h'** 1350c 

[0072] 3|s^BJtcJ:-l.^««W^coS^it:^r^Sl^i!! 

&mmi±±^Lfzmm(Dmmizm^^tL-r. nmms<7) 
mBHzmtLfz&mTm^(^^m^0:i^mvi>&. 

[0 0 73] X. j««:<rxi:L-C. 7j:n-fei^i#*§ 

TN i Sr^-rS- y^^n-feV^s F et=;-ftx.TC o SrW 
f -S^^^yPh-feV (Bis (cyclopentadi 
enyl) cobalt) ^SrfflV^Tt J:<. X. Zft 

[0074] X. ry-F^l 3, ;*y-F 1 4{±*iE^^ 
tl-iii>{,zX Om^^tU-ztiK ^-a^F e . N i . C 
^^ftHfiES-i-* UT US J: p ^rfff^^-fflv >-C r y - H S-JK 

[ 0 0 7 5 ] X. RJ35^[*It-ttl&$it-l.*«;<f'^t LT 



^m\^hz.bt^X'^h, 

[ 0 0 7 6 ] X, ^Vgtt;«f;^i: LT{4, ^'J ^M.:ffMZ 

[ 0 0 7 7 ] X, ?M-^;y^<?5it^«. 9!BK;<^>?.Sr 5 O w 
t%i: l,tz1fi. 4—5 0%<O^f*i-CS>n<i'J:V^, 

[ 0 0 7 8 ] X, KjBi? 1 1 M^izi y)m^^tuz 

ti^^ SUS304, SUS316. t'jy-r 

»t=3:^^!fiS^-C*>ixl±'J:v\ X, ^J5£?ffl ico— gfC*)-D 
i>i.dl,zhXijk\^. 

[00791 X. RFb-^'-2 4{CftiTm^X{i 
#i'h*F^^(tT. 4fSS§2 3lcifaSii/i*Ji*-;K^ 
y ^ jL - 7" Sr-^tf ^««tJ^E[<OjlElfe$:tf -3 T t J; ^ . 
[0 0 801 X. RFb-^'— 2 4{z<J:SJDl¥ftS:r— 

Ji ;>5 - ;K V ^ y ^ J. - ^ 3® -C-Mit 

[0 08 1 IX. T—^1iSl^^*>tlX\'^i,b%<r>m]fi 

^11 f^IcomJESr 66. 7kPa (500Torr) i: 
Lfc*»\ 1 3 . 3 — 3 33. 3kPa(10 0—2 5 

0 OTo r r ) cOlSHl*lTifetvJJ'J; V\ 

[0 08 2] X. ;i?x^fl«&-r€.«*&'&l 7^RJJ?gl 

1 1 o/i»tS«tst*^ 06 K^SiiS J: a tc, 

s^t3, mm<7ifm<^m^j:^:ifx'k. ^fi^'ixjim^zm 

2 b Lxm^£h X 3 tc-ttLtt', K]mp^x'^±-thu-^ 
ff:x<^mim^^^\,z-rh z b ifix'^ . m i (r^^x-m i 

mb^hcox. mm<7)m^<^mmti^mMb^^iii}^*) 
*v sLj$ifSiZ3tfx^mA-ti>mizm i eo^xbm2<r>^' 

mi<^^y;^i:lg2<O;<rxfc*«iir0<^<=ir'9s 
[ 0 0 8 3 ] X. ;yx^«t*^-rs«*&'» 1 7<±. ^jm 

i7<7)miS<7ynmi}j^izmtiiLxWiif^ftx\>'^t:tfi. z 

<7i:LbizMtx. r-i?Sc«SP*»<bif®^'vti*j*>a^r 

mizfetLxmnizm(/xR!mizmi^ti?> j:oizlx 
[ 0 0 8 4 ] X, ±^ Ltzm^-^/fx<7)m^t:i, 0 im 



« 
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[0 08 5] X, Rimi lO^tggPl lES:, T-i? 

[0 086 3 X. RJS5«1 l<0-^T-S>-5TlfSfs2 3 
T. ffiSSBl 1 E ^ :&<B!lSje« 1 1 B^mc®:^-f S J: 

[ 0 0 8 7 1 X. Wm2 3 

Jnl?{iSrXSTT^To7t3!p\ J«ET-C'tTo-CtJ;<. X. 

[ 0 0 8 8 3 X, ^jsw 1 1 or-^i!cmsP5S^tc<i, 

[ 0 0 8 9 ] X. i!f:^iim-rhm^'s i 

\ 7 <r)mm<mm-n\^i,zm\i!iLxm.» hixx\<^tzi)K a 

(DWiH^i^Wl^^h i: d tc LT t J: I > . 
[00 90] X, RJ[£?gl llc^lgfl lESr^^t^t 

[ 0 0 9 1 3 X. T-9Wi.mM<,zmki!fXh^i!fxiL 

JSil«(^ry-h' 1 1 3i:|SI«tc. MSS^ilAS-tir^tliJ 
[00923 

n^ysm<^^'min<^m^fjmz 
mtf^^^hzmm^ti. K^ti<7y^%<7)mmiznm 
mm^tihcTiX', i^sm^^zimLtzm.m's.mMti'^im 

[ 0 0 9 3 J n^m2mm<7)mM&mm^mtimizx 

tut. mm»:^':^i±fm:^'^X'ibi>tz»f). ry-HS-M 

t\ij.\^xTj-Y^mi&-tht\^o^mti'izmz 

(00943 if** 3 , 5ie«<0^^®ft^EJOS3t*^S 



[0095] lt^4ie«l«^S«^f<Oi8JtJr^fcJ: 

[00963 m^6im<^^m*tm<^mm:fTmizx 

[00973 ff^7iegicO#ti^««^iOSJi:^(Cj: 

tA<x^i>. ico3t46. mmmzwmLx\,^&mmmt 
tmim^it-t^^b^Km^-t^ztzb^iX'^. j;o 
[00983 m^j^8Mm<7)m^mm<^mm.:mizj: 

[0099] m^9sm(^m^mtm<omm)jmizi: 

mmxS> -yXry-Yb^V-Yb S:«g-Ji^r l^ltc: Jlt^lS 

%k-t^^bifx'^. X. T-i?scma5-r'^$ixit^ 
[0100] m^m 1 ofefico^ww^iosit*^tc 

»l?!fciLt:K^t?g|*fK;«»&L, RIE«l*lTti-&$«T 

[0101] if ^ I 1 f B^t7)M^®*t^C7)^Jt^MtI 

[0102] mmk 1 2^<r>mimj^^(r>m^mz 

%.ii7.<r>nx^-^m!t-thz.blfx% h , 

[0 1033 mm^ 1 3fesi(7)^w«*t<7>gjt^atc 
X'hhtztb. r-'^m.'mi.zXi,mm<riim*^'^ii^^Mz 
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[0 1 04} gt^9i 4. 1 6wdM(ommmtm<r>mk 
[0105] 1 5im(omm^sMm<^)m3mmz 

[0106] 1 7IB«iO^HWf4<7)iSjt^SlC 

lzXhm^ffm»il'^^^m:i(I::^i,zii':>xni?1xh<r>T. T 

[0107] iti^ja 1 &tm(^mm'mn(r)m^mmz 

»ft^iR£-ts;te6, T—:^w.mnx'^^ixfzmMmi 
mii^^ii < ms^izimti, ^ t # s . 
[0108] mmm i giBSjc^i^MWf^c^Mitiiat:: 

x*)usmiftytix\>^?><^x\ Rjmp^T^^-t?>m-^ 

m2'sx'm2ff))(f:xi^-rcr)x\ m^<r>&-^<omm 
ti^^B b lit- 0 *\ ^mmz/fxi:mx-r^m^zm 
i</)3!fxbm2ff)^xb^m^^-^xt5<b\.^^^mi 

[0109] ft5RJS2 OI5«iCOM»««*^«^l!BtilSt: 

inar. m&Sf^izmx-^ixfim i «o;«fx<o»iGat 112 

SUm^X'^ L Jt 4SfiESlt:i5 V ^T. IS 1 <0^:^ bm2 

[0110] mtm2 i^commmtmermmkmiz 

[0111] m-^^2 2im.<r)^'mfi,cni^mmz 
inif . ^2<r>:^Mismiixx:hi>fzi^. mmjfxb 

[0112] m^^2 3tm<r>mM'mm<D^mm.t,z 
0 izMLxmn izm/x ^^izmm^ itx\>^^fc: 



Km'S{>^x'^-t^m-^A'x<Dm^<7). T^fii 
[0113] if*ia2 4tmcommmmm<Dmmmmnz 

J:iili£. RjE^rtfc. J; Scowls ^-^l^Jt**^ 
K'i=t|5]itli(i^tciea$ii, f*i«li. 'J'-Kc<bi,:ffxmi^ 

[0114] m^2 SMm<odmmtm<r>s^mmiz 
r-i'igmmzim.x'^ . m^Mum(^±m.^:^mffnz 

^^Zbifi-sS^b^t. tt:^^tLf:iSmmm-¥R 

!m\HX'iiMJjm^zmm-i> ^b^<. p)i^:fji^iz^m 

[0115] §^^2 e^com^^mmom^Siz 

xtiif. Rsbmc^mm^iimm^cDmmtxmr/x^^t 
<r>x\ r-'7WiMBX'^^ixti^'mimi. ms^ 

u^tix\M,<r>x. ^^^tifzsmmmt. wsss^ 

mmX'^(r>^wmm^i&-rL. wm<,zxnmfii,zm^ 

[0B<om#^SiB^] 

[011 ^^^<7mi&<mm\zxi,&im'mm<^m^ 

[041 ^ifigBBl co^'^y;:^'^:?' h;Hr^f ^97. 

[051 )tWL^l'n'^'7yx^9 hiv^Tp-f^vy . 

[061 *^«|ll*<iW^®<?5^0IJ<7)^^6O. ^ 

1 1 BU&S 

12 msfi«iii&gi5 

13 ry— K 

14 ;i^V — H 

17 imm 

18 fi^'t7D-;>(~^ 

2 3 JSlfii#| 

2 4 RFt— 
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[1^1 ] 



m2} 




I1D 




im3] 




r» t 
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m4} 



ims] 



4000 

asoo 

3000 

& 2D00 
1SQQ 
1000 
500 






fiOO 1000 1800 

9 h (cm-') 



2000 




[07] 



101 



143 




111C 



122 



(51) Int. Cl. 7 

// B 0 1 D 53/22 

69/04 
71/02 



50 0 



F I 
BO 1 D 



53/22 
69/04 
71/02 



(##) 



500 



Ill 



F^'— 4D006 GA41 HA21 JAOIC MA02 

MC05 NA32 PB66 
4G046 BCOl BC02 CAOl CA02 CBOl 

CC08 CC09 CCIO 
4G069 AA06 BA27B BC66B BC67B 

CDIO DAOl 
4G075 AA24 BD14 CA15 CA17 FB03 

FC02 



(^4) )02-255524 (P2002-C 



